Development of red cell alloantibodies complicates transfusion therapy in multi transfused beta thalassemia patients. This study was designed to determine the frequency of red cell alloantibodies in patients with transfusion dependent beta thalassemia in Pakistani population. This is a cross-sectional descriptive study conducted at Baqai Institute of Hematology, Baqai Medical University and Husaini Institute of Hematology and oncology Karachi. A total of 800 transfusion dependent patients with beta thalassemia from different thalassemia centers in Karachi were included in this study to determine the frequency of red cell alloantibodies. Of 800 patients with transfusion dependent beta thalassemia, 30 (3.75%) patients developed red cell alloantibodies. These red cell alloantibodies were against Rh, Lewis, Duffy and Kell blood group systems. Results of this study indicate low frequency of red cell alloimmunization in Pakistani thalassemic population. This implies that there is homogeneity of red cell antigens in blood donors and recipients in Pakistani population. Red cell alloantibody formation was not influenced by age at the first transfusion, number of blood transfusions or splenectomy. Routine pre-transfusion phenotyping of blood, other than ABO and Rh "D" antigens is not recommended because of low rate of red cell alloimmunization and high cost of such testing.
INTRODUCTION
Thalassemia is the most common genetic disorder across the globe. 1, 2 The term thalassemia comes from a Greek word "thalas" which means the sea, and "emia" that stands for blood. 3, 4 The composite word came into use because this type of anemia was originally described in countries bordering the Mediterranean Sea. Thalassemia was not recognized as a clinical entity until 1925, when Cooley and Lee, described a syndrome occurring early in life that was associated with splenomegaly and bony deformities. 4, 5 Beta thalassemia is the most common genetic disorder in Pakistan. 6 The recommended treatment for beta thalassemia major involves regular blood transfusions, usually administered every 2 to 5 weeks. 7 One of the hazards of regular blood transfusion is the development of alloantibodies. Alloimmunization to erythrocyte antigens is one of the major complications in beta thalassemia, particularly in those patients who are regularly transfused. Exposure to foreign blood group antigens during multiple blood transfusions increases the likelihood of alloimmunization in susceptible recipients. 8 Development of one or more immune blood group antibodies complicates the selection of compatible blood for subsequent transfusion. It may also lead to diminished survival of the transfused red blood cells and hemolytic transfusion reactions should the antibody screening and compatibility testing be less than adequately perfect. 9, 10 Factors that predispose to alloimmunization are complex and involve at least 3 main contributing elements, antigenic difference between the donor's and the recipient's red cells, recipient's immune status and the immunomodulatory effect of the allogenic blood transfusions on the recipient's immune system. 9, 11, 12 Alloimmunization to minor blood group antigens is reported in about 5-30% of patients in different population. Because of the high frequency in different populations and its life threatening consequences, a study was designed to determine the frequency of red cell alloimmunization in the Pakistani population.
MATERIAL AND METHODS
This multi-centre study was conducted at Baqai institute of hematology, Baqai Medical University, Husaini Institute of Hematology and Oncology Trust, Karachi. A total of 800 transfusion dependent thalassemic patients were included in this study.
Using standard venesection technique serum samples were collected from 800 multi-transfused beta thalassemic major patients. All samples were screened for alloantibodies by using panel of cells of antibody screening (DiaMed-ID Diluent 2) and DiaMed ID Gel system. Antibody identification was carried out on samples that tested positive in antibody screening procedure. For the identification of antibodies, panel cells of antibody identification (DiaMed-Dia Panel) and DiaMed Gel cards were used. Results were analyzed by SPSS statistical software version 17.0.
RESULTS
A total of 800 transfusion dependent beta thalassemia patients (with repeated incompatible cross match) were included in this study, 350 patients were male and 450 patients were female. Mean age of patients who developed red cell alloantibody was 11.5 years. Patients who did not develop red cell alloantibody aged 10-23 years with a mean age of 11.1 years. Red cell alloimmunization was found in 30 (3.75%) patients. These alloantibodies were against Rh, Lewis, Duffy and Kell blood groups systems. Alloantibodies that were detected during this study are listed in Table 1 .
Results of this study also showed that development of alloantibodies was not influenced by number of blood transfusions; data is listed in Table 2 .
DISCUSSION
Beta thalassemia is the most common monogenic disorder in Pakistan. The recommended treatment for beta thalassemia major includes regular blood transfusions, usually administered every 2 to 5 weeks. One of the hazards of regular blood transfusion is the development of alloantibodies. This study was conducted to detect frequency of red cell alloimmunization in transfusion dependent thalassemia patients. Out of 800 multi transfused beta thalassemic patients 30 (3.75%) patients developed red cell alloantibodies.
Frequency of red cell alloimmunization was 3.75% in this study. Eight (26.6%) patients developed anti D, seven (23.3%) patients developed anti E, six (20%) patients developed anti C, five (16.7%) patients developed anti C, two (6.6%) patients developed anti K, one (3.3%) patient each developed anti Leb and anti Fyb. These alloantibodies were mainly against Rh blood group system. The observed frequency of red cell alloimmunization is relatively low in our study compared to the reported incidence in the literature. Red cell alloimmunization in multi transfused beta thalassemia major patients from different population was reported with variable frequencies such as 30% in Kuwaiti 13 , 22.6% in Greece 8 , 22% in Arabs 14 , 9% in Netherlands population 15 , 9% in Malaysian 7 and 5.2% in Italian population. 9 Overall the frequency ranges between 5-30%.
Low frequency of red cell alloimmunization in this study suggests that there is homogeneity of red cell antigens in blood donors and recipients in Pakistani population.
Red cell alloimmunization is an important development in transfusion dependent beta thalassemic patients. The important factor that contributes towards red cell alloimmunization is the antigen dissimilarity between blood donors and recipients. This study also revealed that red cell alloantibody formation was not influenced by age at first transfusion, number of blood transfusions (Table 2 ) and splenectomy. Several other factors might have contributed to the low incidence of alloimmunization in this study, such as the recipient's immune sta- tus and immunomodulatory effects of the allogenic blood transfusion on the recipient's immune system.
To prevent alloimmunization against red cell antigens the recommendation is to provide antigenmatched red cells to all transfusion dependent thalassemic patients. It is true that providing antigenmatched blood will effectively prevent alloimmunization; however, the cost effectiveness to establish such programs for chronically transfused patients is debatable. It is also difficult to establish and maintain a personalized donor pool for each patient. In the existing setup it is felt that there is no pressing need for routine pre-transfusion matching of blood other than ABO and Rh "D" antigens. Low rate of red cell alloimmunization and high cost associated with such testing also testify this contention.
Conclusion:
Red cell alloimmunization is an important development in patients with transfusion dependent beta thalassemia. Results of this study revealed low frequency of red cell alloimmunization in Pakistani thalassemic population. Low frequency of red cell alloimmunization probably reflects homogeneity of red cell antigens in blood donors and recipients in Pakistani population. Red cell alloantibody formation was not influenced by age at first transfusion, number of blood transfusions and splenectomy. Routine pre-transfusion matching of blood, other than ABO and Rh "D" antigens is not recommended because of low rate of red cell alloimmunization and high costs associated with such testing.
